The manuscript presents a climatological assessment of global total column water vapor (WVPA) data obtained by SSM/I satellite observations. Different existing retrieval approaches are compared, in order to assess the accuracy and the stability of these observations. In a further step global analysis (ECMWF) and reanalysis (ERA, JMA) data are used to confirm the results. It can be shown that the stability of the retrievals is sufficient to observe long-term WVPA trends in the atmosphere.
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In general, the manuscript is well structured; however some specific comments and technical corrections which request minor revision are listed below.
Specific comments:
In section 2.1 ("Retrieval"), the accuracy of the statistical retrieval by Schüssel and Emery (1990) , thus 10 times less!! It has to be seen throughout the manuscript if this has any implications on the discussion of results. In addition, the phrase: "More than 98% of the variance within the training data set could be explained by the regression formula" is not correct, the variance can be explained by the 22 GHz channel only. Section 2.2 which describes the kriging interpolation is rather detailed for the purpose of the paper and should be shortened. p.6436, l.3: rewrite as: "These considerations will likely lead to patterns of absolute and relative difference as in Fig. 2 because (…)" p.6436, l.6: afflicted does not seem to be the right word here p.6436, l.9: deriving -> to derive p.6436, l.15: add after CM SAF something like: "and will be explained below" p.6436, l.20: cancel "assessed" p.6437, l.2: cancel "before" p.6437, l.17: introduced -> caused p.6437, l.21: rewrite to: "(…) CM SAF data set that is not using sea surface temperature data." p.6437, l.28: add "only" between "source" and "allows" p.6438, l.3: better "removing" instead of "taking out"
